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Abstract 
A Group Company excels in safety performance. In order to investigate the causes why the group’s safety 
performance is excellent that are learnt by other enterprises, and to provide the enterprise with guidance 
for its further expansion, quantitative measurement system for safety culture is applied to study the safety 
culture situation of the group. The research results prove that, the measurement value of the group is 77.8 
marks, 2% higher than the national average level. Among them, the safety culture level of the 
management and team leaders is 5% and 4% higher than the national average level respectively, which is 
the radical origin of its superb safety performance. In addition, the study also found that the safety 
performance of each subsidiary is in proportion to its safety culture measurement value.  
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1. Overview of the group 
The group to be studied here owns 138 coal mining enterprises (including 56 lately restructured small 
coal mines), which are mainly distributed in five provinces: Henan, Guizhou, Xinjiang, Inner Mongolia 
and Anhui. There, exploration conditions are complicated and natural calamities are serious [1]. Among 
the 82 mine shafts in production and under infrastructure, 44 mines are gassy and coal and gas-prone, 
accounting for 53.6%; 28 mines are threatened by serious water danger, accounting for 34.15%. In the 
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lately restructured small coal mines, there are many potential dangers, technical equipments are outdated, 
staff quality is low and safety management difficulty is large. The group gives top priority to safe 
production by continuously innovating safety concept and strengthening the construction of safety 
management mechanism and enforcement force. They spare no efforts to guarantee production and 
promote development. As a result, coal yield is increased in a large margin and accidents are decreased 
substantially. Comparing 2010 with 2008 before restructuring was made, coal yield was increased from 
44.65m/a to 70m/a, death toll lowered from 33 to 2, and casualty rate reduced from 1.1 to 0.029. A drop 
of 97.4% over 2008 [2]. Its safety performance is outstanding, and ranks among the first in its counterparts. 
In order to find out the formation causes of its safety performance and to provide reference to other 
enterprises for improving their safety performance, the authors conducted quantitative measurement of 
the group’s safety culture. 
The safety culture quantitative analysis system developed by the safety management center of China 
University of Mining and Technology (Beijing) was employed as the measurement tool [3]. 
2. Information on the samples 
The group owns nearly 100 production factories and mines, so it is unrealizable to generally survey its 
safety culture measurement level and hence sampling method is adopted. At first, representative factories 
and enterprises were sampled from the group (known as sample enterprises), then person samples were 
selected from these factories and mines (known as subject persons). The subject persons complete the 
safety culture measurement form. 28 factories and mines in total were selected for studying safety culture 
measurement level. 
2.1. Selection of person samples 
100 staff samples were selected in each factory or mine, including about 10% management, 20% team 
leaders, 20% technicians and 50% frontline staff.  
2.2. Work process and contents 
In nearly seven months, the research made safety culture measurement of the 28 production enterprise 
samples, in-situ investigation and survey. The research contents include safety culture measurement, in-
situ investigation, informal discussion and collection of needed materials. 
3. Measurement results 
3.1. Overall safety culture level 
After performing safety culture measurement for the 28 enterprise samples of the group, it was 
obtained that the overall level of its safety culture is 77.8 marks, equivalent to 85% of 91.4 marks, which 
is the best level in the world. Before proceeding with the research, China University of Mining and 
Technology (Beijing) separately measured 10 coal mine enterprises in Shandong, Shanxi and 
Heilongjiang. The average mark of their safety culture is 76.4. This indicates that, the average level of the 
group enterprise’s safety culture is 1.4 marks higher than the average mark of the safety culture of the 
coal mines in other regions, or 2%. Though the overall level is slightly different, the mark of the 
management and the safety culture level of the team leaders of the group are significantly higher than the 
national average level. The data are shown in Table 1. 
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Table 1 Mark differences among domestic and foreign safety cultural measurement value 
Name 
Management Professionals Group leaders Frontline staff Overall level 
Measurem
ent 
Differe
nce 
Measurem
ent 
Differe
nce 
Measurem
ent 
Differe
nce 
Measurem
ent 
Differe
nce 
Measur
ement 
Differe
nce 
Internati
onal 
safest 
enterpris
es 
92 -11.6 90.7 -13.2 91.3 -12.2 91.5 -14.5 91.4 -13.6 
Internati
onal 
poorer 
enterpris
es 
63.2 17.2 57.5 20 62.2 16.9 49.2 27.8 58.0 19.8 
National 
average 
value 
76.8 3.6 77.3 0.2 75.8 3.3 75.8 1.2 76.4 1.4 
3.2. Analysis of the advantages and disadvantages of safety culture 
According to the studies of China University of Mining and Technology, there consist of 32 safety culture 
elements in the measurement system used in this project. No.1-8 elements are the first category - the basic 
understanding of enterprise safety; 9-16 are the second category - understanding of the basic idea of 
enterprise safety management; 17-32 are the third category - understanding of the basic method of 
enterprise safety management. The results of comparison of the group’s measurement data for different 
measurement elements with the national average data are shown in Table 2. 
 
Table 2 Key elements and action principles of safety culture 
 
Element No. The Group Internationally 
best 
Internationally 
poorer  
Domestic 
average 
Marks higher than 
national average  
4 98.0 90.8 60.4 97.6 0.4% 
20 96.7 96.0 60.4 91.7 5.4% 
13 95.5 89.8 37.2 90.2 5.8% 
18 94.1 92.1 61.6 92.9 1.2% 
30 93.6 88.4 48.4 90.8 3.1% 
      
11 65.0 87.0 50.8 68.3 -4.8% 
1 63.3 94.0 56.0 60.2 5.1% 
26 59.2 96.8 46.0 63.4 -6.6% 
31 48.6 92.1 52.9 57.0 -15% 
24 35.1 92.1 52.9 41.0 -14% 
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It can be known from the table that, the advantages of the Group on safety culture include: element 4 
“Degree of safety integrating into enterprise management”, element 20 “Type of accident investigated”, 
element 13 “Level of safety training demand”, element 18 “Method of safety system formation” and 
element 30 “Work of safety department”; the disadvantages include: element 11 “Understanding of the 
roles of safety sector”, element 1 “Relative importance of safety”, element 26 “Mastery of safety 
performance”, element 31 “Overall safety expectancy” and element 24 “Treatment of safety 
performance” [4,5,6,7]. 
4. Analysis of the relationship between the measurement results and safety performance 
4.1. Queue of the subsidiaries owning the sample enterprises in safety culture level 
If the measured enterprise samples are divided into different groups according to the subsidiary they 
belong to, i.e., four groups – subsidiary 1, 2, 3 and 4, then the safety culture measurement value of each 
subsidiary is obtained (Fig. 1) [4]. 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Safety culture quantities distribution of each subsidiary 
 
It can be known from our investigations that, the safety performance of subsidiary 1, 2, 3 and 4 goes 
down one by one. Thus, the enterprises’ safety culture measurement value level is in proportion to their 
safety performance. 
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5. Conclusion 
This paper takes 28 productive enterprises as samples, used for quantitative measurement and research of 
the safety culture situation of the Group. Data analysis draws the following conclusions:  
(1) The safety culture measurement value of each subsidiary of the group is positively correlated to its 
safety performance.  
(2) The overall safety culture level of the group is 78.6 marks; in particular, the safety culture level of its 
management and team leaders is 5% and 4% higher than the national average level. This is the radical 
cause of the group’s excellent safety performance.   
(3) However, the measurement value of some safety culture elements of the group is still lower than the 
national average level, which needs further improvement, so as to radically eliminate death accidents. 
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